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especially in Henle's tubules (p. 172).   Both of these changes probably
represent a reabsorption from the glomerular filtrate.
An important phenomenon in uncontrolled diabetes is the appear-
ance of acetone bodies in the urine (ketonuria), these comprising acetone,
diacetic acid, and /?-oxybutyric acid. The last, which is the least highly
oxidised member of the series, is the substance which becomes most
abundant in severe cases of the disease, and hence the amount in
which it occurs is of special importance. Thus the amount of oxy-
butyric acid in the urine may reach 50 g. per day or more, whilst
the amount of diacetic acid and acetone together rarely exceeds
5 g. The utilisation of carbohydrates by the tissues has been
thought essential to the proper oxidation of fats, and in the absence
of the former, the acetone bodies are formed as the result of the
imperfect oxidation of the higher fatty acids. This is now believed
to be due to the wastage of carbohydrate and consequent increased
metabolism of fat. Above a certain level this becomes inefficient and
incomplete with resultant accumulation of ketone bodies in the
plasma and hence in the urine; in severe ketosis excretion in the
expired air imparts a sweetish odour to the breath. This occurs, for
example, in starvation, or when carbohydrates are excluded from the
food ; whilst in diabetes inability of the tissues to utilise glucose leads
to the same result, The amount of the acetone bodies in the urine
thus supplies an index of the degree of failure in this power, and an
abundance is of grave omen.
The addition to the blood of diacetic and oxybutyric acids pro-
duces a state of acidosis. The term does not mean that there is
a marked change in the hydrogen-ion concentration of the blood, but
simply that acids are constantly being added to it, and alkalis
constantly required for their neutralisation* This is at first
effected by the fixed alkalis, but in order that these may not
be completely used up, there is an increased diversion of ammonia
from the normal formation of urea from protein, and the ammonia
is used for neutralising the acids. Along with the acidosis in diabetes,
there is thus an increased amount of ammonia nitrogen in the urine.
As has been already indicated, there are different degrees in the dis-
turbance of carbohydrate metabolism, and many diabetics can utilise
sugar to a varying extent. In such cases, if the patients are put on
a strict diabetic diet, i.e. a diet as far as possible free from carbo-
hydrates, a still greater proportion of fats is incompletely oxidised,
acidosis is increased and harm results. The practical importance of
adjusting the diet to the power of utilising carbohydrates is thus
apparent.
In a large number of cases of diabetes death occurs from coma*
which is in some way the result of the acidosis. The onset is usually
indicated by air hunger and deep respiration. The venous blood is
redder than the normal, and contains a diminished amount of carbon
dioxide owing to loss of fixed base. These changes are due to the